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PROCEEDINGS 


CHEMICAL SOCIETY. 


No. 434 


Thursday, November 19th, 1914, at 8.30 p.m., Professor W. H. 
Perkin, LL.D., F.R.S., President, in the Chair. 


The Presipent mentioned, with deep regret, that Mr. John 
Gunning Moore Dunlop, of Caius College, Cambridge, who was 
elected a Fellow on June 17th, 1909, had been killed in action on 


August 


It was announced that the Council had passed the following 
Resolution : 

“The President and Council of the Chemical Society, at their 
first meeting of the Session, desire to be associated with the state 
ments and opinions set forth by certain scholars and public men in 
their manifesto published in The Times of October 21st, 1914.” 


It was also announced that a Research prize of the value of £200 
has been placed by Sir Robert Hadfield, F.R.S,, Past-President of 
the Iron and Steel Institute, at the disposal of the Council of that 
Institute, to be awarded by the Council to the author of the best 
contribution to the publications of the Institute on the subject of 
the “ Different Forms or Combinations of Carbon in Iron, Steel, 
and Alloys of Iron with other Elements.’’ Competition for the 
prize is open to metallurgists, chemists, and others interested in 
metallurgy, and it is proposed that the prize shall be awarded at 
the Annual General Meeting of the Institute in May, 1916, for 
the best paper presented before February Ist, 1916. 
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Intending competitors are requested to communicate, in the first 
place, with Mr. G. C. Lloyd, Secretary of the Iron and Steel Insti- 
tute, 28, Victoria Street, S.W., from whom further information 
may be obtained. 


Certificates were read for the first time in favour of Messrs. : 


Frank Buckley, 10, Berry Street, Greenfield, Oldham. 
Reginald Robert Kuntzen, Grammar School, Ipswich, Queens- 
land. 
Harry Shulman, 21, Tredegar Square, Bow, E. 
A Certificate has been authorised by the Council for presenta- 
tion to ballot, under Byelaw I (3), in favour of Mr. Thomas 
Clifton Hurford, Puket, Siam. 


Of the following papers, those marked * were read : 


*277. “Studies in the camphane series. Part XXXVI. -Chloro- 
aminocamphor.” By Martin Onslow Forster and Max Schlaepfer. 
N-Chloroaminocamphor, C,H, prepared by adding 
alkaline chloroamine to aqueous aminocamphor hydrochloride, 
crystallises from petroleum in colourless needles melting at 43° and 
decomposing at 85°; it liberates iodine from potassium iodide, and 
regenerates aminocamphor with sodium sulphite. The dry sub- 
stance rapidly changes into a honey-like mass, losing chlorine, and 
solutions in benzene or petroleum quickly deposit aminocamphor 
hydrochloride and contain the anhydride of cyanolauronic acid. 
In acetone it also gives aminocamphor hydrochloride along with a 
compound, C\.H,,ON, melting at 155°. Ammonia converts it into 
iminocamphor, and aniline is oxidised to azobenzene. 


Discussion. 

Prof. Green suggested that camphorylhydrazine might possibly 
be obtainable either by treating chloro(or bromo)camphor with 
hydrazine, or by the action of dry ammonia gas on V-chloroamino- 
camphor in a non-aqueous solvent. 


*278. ‘The dissociation pressures of alkali bicarbonates. Part II. 
Potassium, rubidium, and cwsium hydrogen carbonates.” By 
Robert Martin Caven and Henry Julius Salomon Sand. 


The dissociation pressures of the hydrogen carbonates of potass- 
ium, rubidium, and cesium have been determined by means of the 
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apparatus formerly employed for sodium hydrogen carbonate (T., 
1911, 99, 1359), and curves have been drawn which accord with 
the formula: log y=a—6/T. The values of the constants are: for 
KHCO,, a=10°832, 6=3420; for RbHCO,, a=12°712, 6=4300; 
for CsHCO,, a=16°930, 6=6300. From the values of the constant 
) the following heats of dissociation per 2-gram-molecules of hydro- 
gen carbonate are derived: KHCO,, 31,460 cals.; RbHCO,, 39,560 
cals. ; CsHCO,, 57,960 cals. 

The results of the experiments on the dissociation pressures of 
the alkali hydrogen carbonates show not only that the stabilities 
towards heat of these salts increase with rise of atomic weight, but 
also that sodium hydrogen carbonate is widely separated from the 
other three salts in stability. This furnishes another illustration 
of the fact that a break occurs in the gradation of properties of 
compounds of the alkali metals at the point of transition from the 
short to the long periods in the periodic classification of the 


elements. 


279. “The removal of sulphur from silver.” 
By Crellyn Colgrave Bissett. 


The effect produced by adding varying percentages of copper and 
iron respectively to molten silver containing silver sulphide in 
solution has been determined. 

In the case of iron it was found that ferrous sulphide was formed, 
the whole of the silver in combination with sulphur being displaced 
by iron if sufficient for this purpose was added. Ferrous sulphide 
is insoluble in silver. 

Copper was found to behave differently. It was only when a 
considerable percentage of the copper had alloyed with the silver 
that the sulphide was removed completely from solution. Even 
under these conditions the sulphide layer still contained a fairly 
large percentage of silver. 

The results obtained by blowing a current of dry air through 
molten silver containing sulphur have also been determined. 


280. ‘Osmotic pressure of alcoholic solutions.” 
By Tudor Williams Price. 


Measurements have been made of the vapour pressure of alcohol 
and of alcoholic solutions of carbamide and nitrobenzene, of 
various concentrations, at 20°, 30°, 40°, 50°, and 60° by the air- 
bubbling method. 


|| 
ti- 
on 
a- 
qd 
)- 
d 
r 
a 
0 
y 
1 
J 


270 


The densities were also determined. 
The osmotic pressures were calculated from the formula : 


RT’ p 
P loge . 


where /=osmotic pressure of the solution. 
a=coefficient of compressibility of the solvent. 
p=vapour pressure of the solvent. 
p’ =vapour pressure of the solution. 
V,)=molecular volume of the solvent. 


281. “The polysulphides of the alkali metals. Par’ II. The 
polysulphides of potassium.” By Alexander Rule. 


In continuation of previous work on the polysulphides of the 
alkali metals (Rule and Thomas, T., 1914, 105, 177) the author 
has investigated the action of sulphur on alcoholic solutions of 
pure enhydrous potassium hydrosulphide. With varying propor- 
tions of sulphur the only polysulphide product obtained was the 
pentasulphide, which was readily isolated in the pure state. It is 
an orange-red, crystalline compound, melting at about 220°. 

By determining the amount of hydrogen sulphide evolved by 
the action of varying amounts of sulphur on a constant amount 
of hydrosulphide throughout, it is also shown that the penta- 
sulphide is the polysulphide present in predominating amount in 
solution. 

Considering the results in general, and comparing them with 
those obtained for sodium, and for rubidium and cesium by Biltz 
and Dérfurt (Ber., 1905, 43, 53; Zeitsch. anorg. Chem., 1906, 48, 
297 ; 50, 67), the stability of the higher polysulphides appears to 
increase with increase in the atomic weight of the alkali metal. 
The highest stable polysulphide of sodium is the tetrasulphide. 
The pentasulphides of potassium, rubidium, and cesium are per- 
fectly well defined, and exhibit an inverse order of solubility with 
increasing atomic weight, thus coming into line with the platini- 
chlorides, alums, etc., of the same metals. 

No indication of the formation of a hexasulphide of potassium 
has been obtained in the course of the author’s experiments, 
whereas Biltz and Dérfurt were able to show the existence of 
hexasulphides, both of rubidium and cesium. 

The possible influence of the alkali metal on the number of 
atoms of sulphur taken up to form the polysulphide complex was 
discussed, 
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282. “The progressive bromination of toluene.” (A reply.) 
By Julius Berend Cohen and Pavitra Kumar Dutt. 


In the appendix to a paper on the bromination of toluene 
(Rec. trav. chim., 1914, 38, 183) Prof. A. F. Holleman has thrown 
doubt on the production of m-bromotoluene by the direct bromina- 
tion of toluene which the authors have observed (T., 1914, 105, 
504). Prof. Holleman says: “ Il me semble que la preuve que MM. 
Cohen et Dutt ont donnée de sa présence n’est pas tout-a-fait 
rigoureuse. Car d’abord ces savants se sont placés dans des circon- 
stances défavorables pour la découverte de petites quantités de 
Visomére méta en faisant réagir le brome et le toluéne molécule par 
molécule, ce qui cause la formation de produits bromés supérieurs. 
Par oxydation ceux-ci donnent des acides dibromobenzoiques qui 
sont trés difficiles & séparer, aussi bien entre eux que des acides 
monobromobenzoiques. Nonobstant que les savants nommés aient 
trouvé des points de fusion de |’éther méthylique et de l’acide, 
correspondant & peu prés avec ceux des substances méta pures, cette 
preuve ne peut donc étre regardée comme décisive, surtout parce 
que ni l’essai de la mélange, ni des analyses ont corroboré ce 
résultat.” 

Prof. Holleman’s criticism is to some extent justified, although 
the boiling point of the mixed bromotoluenes (180—190°) would 
obviously exclude the presence of dibromo-derivatives which boil at 
about 240°. 

In order to meet this criticism the authors have (1) mixed the 
m-bromobenzoic acid (m. p. 157—158°), obtained by the oxidation 
of the bromotoluene by direct bromination, with a pure specimen 
prepared by brominating benzoic acid (m. p. 157°5—158°5°), and 
found that the mixture melted at 157—158°; (2) made an analysis 
of the acid with the following result: 

0°1232 gave 0°1160 AgBr. Br=40°06. 

C,H,0,Br requires Br=39°8 per cent. 

The above affords conclusive proof that the substance in question 

is m-bromotoluene. 


283. “Researches on silicon compounds. Part VI. Preparation 
of silicon tetrachloride, disilicon hexachloride, and the higher 
chlorides of silicon by the action of chlorine on 50 per cent. 
ferrosilicon, together with a discussion on their mode of forma- 
tion.” By Geoffrey Martin. 


The author described a very cheap process of preparing the 
chlorides of silicon by the action of chlorine on 50 per cent, ferro- 
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silicon. He has investigated the most favourable conditions for the 
action to take place, and described his apparatus, whereby he 
produced more than 50 kilos. of silicon tetrachloride and 3 kilos. 
of disilicon hexachloride by passing 150 kilos. of chlorine over 
about 50 kilos. of 50 per cent. ferrosilicon. 

The apparatus used for distilling large amounts of the chlorides 
of silicon in absence of atmospheric moisture was also described. 

By this process the author prepared some kilos. of the hitherto 
difficultly accessible and costly disilicon hexachloride, Si,Cl,, and 
was able to investigate its properties more carefully than has 
hitherto been possible. He also obtained 180 grams of trisilicon 
octachloride, SigCl,, and smaller quantities of higher chlorides. 

Gattermann and Weinlig (Ber., 1894, 27, 1943) attributed the 
formation of disilicon hexachloride in the chlorination of silicon to 
the fact that silicon tetrachloride reacted with silicon to produce 
the hexachloride, thus: Si+3SiCl,=2Si,Cl, Experiments were 
quoted, however, to show that Gattermann and Weinlig were 
wrong in this, as at the low temperatures employed in the pre- 
paration of silicon tetrachloride the latter does not react with 
silicon to produce noticeable amounts of disilicon hexachloride. 

The only explanation that meets the facts of the case is the 
supposition that in elementary silicon or in metallic silicides the 
silicon atoms are directly united in chains, and that the first 
action of chlorine on silicon (or metallic silicides) is not immedi- 
ately to break up these chains of silicon atoms, but that there are 
first produced complex chlorinated products still containing chains 
of silicon atoms directly united. These complex chlorides are then 
attacked by more chlorine, and decompose into simple chlorides, 
silicon tetrachloride being thus not the first product of chlorina- 
tion, but rather the final product. 


284. ‘Researches on silicon compounds. Part VII. The action 
of ethyl alcohol on disilicon hexachloride.” By Geoffrey Martin. 


When ethyl alcohol acts on disilicon hexachloride the following 
nine substances are, theoretically, capable of being produced, none 
of which has hitherto been described : 


 SiCKOEt), SiCl,-OEt Si(OEt), SiCl(OEt), 
Two forms. Two forme. 
Si(OEt), SiCl(OEt), Si(OEt), Si(OEt), 
SiCl(OEt), SiCl(OEt), Si(OEt), 


Two forms. One form. _ One form. 
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The preparation and properties of a number of these substances 
were described. They are all colourless oils, decomposed by water 
with the production of explosive white hydroxy-compounds, which 
dissolve in alkalis evolving hydrogen, thus verifying the author’s 
theory (Ber., 1912, 45, 2097; 1913, 46, 3289) that in the presence 
of attached oxygen atoms directly linked silicon atoms are decom- 


posed by alkalis, thus: 


Ssi-siZ - iC +H 
+ H,O + H,. 

Each direct Si—Si linking thus corresponds with the evolution of 
one molecule of hydrogen. 

The curious circumstance was noted that great cold is produced 
when alcohol acts on disilicon hexachloride, a vigorous action 
going on at the same time. Although the first equivalents of 
chlorine of the disilicon hexachloride molecule are readily displaced 
by ethoxy-groups, yet it was shown that as each successive chlorine 
atom is removed the displacement proceeds with greater and 
greater difficulty, so that the substances Si,Cl,(OEt), and 
SiCl(OEt), are scarcely acted on by ethyl alcohol at the ordinary 
temperature. 


285. “Investigations on the dependence of rotatory power on 
chemical constitution. Part XI. The co-ordination of the 
rotatory powers (a) of menthyl compounds, (+) of the menthones 
and (c) of the borneols.” By Joseph Kenyon and Robert Howson 
Pickard. 

One “ characteristic diagram” (compare Armstrong and Walker, 
Proc. Roy. Soc., 1913, [A], 88, 388) serves to co-ordinate the rota- 
tory powers for different wave-lengths, not only of /-menthol, d-neo- 
menthol, and their esters, but also of /+menthylamine and its simple 
derivatives. This method of plotting rotation values fails when the 
compound contains two possible and dissimilar centres of dynamic 
isomerism, such as, for example, the menthyl esters of the nitro- 
and o-iodo-benzoic acids and 2-naphthylmenthylcarbamide. The 
rotatory powers, however, of the menthyl esters of a number of 
mono- and di-nitrobenzoic acids can all be co-ordinated on another 
diagram, which differs considerably from that drawn for the 
simpler menthyl compounds, 

The rotations of /-menthone and d-isomenthone can also be 
co-ordinated on a characteristic diagram, whilst the same method 
has been applied successfully to the rotatory powers of /-borneol, 
d-isoborneol and esters of these. 
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286. “The rotatory powers, refractivities and molecular solution- 
volumes of cinchonicine and some derivatives.” (Preliminary 
note.) By David Henry Peacock. 


The greater number of the investigations on the connexion 
between rotatory power and constitution have been carried out on 
esters. Pope and Winmill (T., 1912, 101, 2309) examined the 
derivatives of tetrahydroquinaldine, and it was thought that a 
similar examination of cinchonicine and its derivatives might 
produce useful results. The preparation of the acyl derivatives 
proved, however, exceedingly troublesome. In several cases, even 
after many modifications of the method of working, only uncrystal- 
lisable gums were obtained. Owing to the pressure of other work 
this investigation has been temporarily stopped, but the following 
results are given as of interest. 

The examination of the physical expressions for refractivity and 
optical rotatory power at once shows that there should subsist a 
close connexion between the two properties (see, for example, 
Wood’s “ Physical Optics”). 

Optical rotatory power may be altered owing to a change in the 
degree of asymmetry of the molecule; for instance, it vanishes 
when the molecule becomes symmetrical, or by such changes in the 
internal forces as affect both rotatory power and refractivity, for 
instance, the presence of conjugated double bonds. Substitution 
may act in both ways, and by a comparison of its effect on both 
properties it might be possible to separate these two effects; at 
present, however, the only means of oats. the refractivity of a 


dissolved substance is from the value of * M + = ne Ty deduced on the 


assumption that the property is sdditive. In a present experi- 
ments the molecular solution-volumes are given, so that allowance 
can be made for changes in their value when considering the effect 
of substitution on the molecular refractivity : 

M 

Benzoyleinchonicine was prepared by the usual Schotten- 
Baumann process. It crystallises in rosettes of small prisms melt- 
ing at 65° (Found, N=7°00. C,,H,,O,N, requires N=7°04 per 
cent.). 
xt, ee forms colourless needles melting at. 

0°1507 gave 11°32 c.c. N, at N.T.P. N=9°44. 

C,H,,0,N, requires N=9°48 per cent. 
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p-Toluenesul phonylcinchonicine crystallises from alcohol in skew 
tetrahedra melting at 127°. These are sparingly soluble in alcohol 
at 25°: 

0°1560 gave 8°06 c.c. N, at N.T.P. N=6°5. 

requires N=6°25 per cent. 

Picryleinchonicine was prepared from the base and picryl 
chloride. It crystallises from acetone in lustrous, golden scales, 
melting at 180°, and is very sparingly soluble in most organic 
solvents : 

0°1117 gave 12°70 c.c. N, at N.T.P. N=13°97. 

C,;H,,;0;N, requires N=13°86 per cent. 

The solutions of the above compounds were examined at 25°. 
The rotatory powers were measured in 2-dem. tubes, the densities 
measured in pyknometers holding about 10 c.c., and the refrac- 
tivities measured in a Zeiss total reflection refractometer. 

In the following table are collected the molecular weights, 
rotatory powers, refractivities and solution-volumes at 25° of the 
above substances: 


Concentration, 


r 
Substance. Solvent. M.W. 


Cinchonicine ... Alcohol + 138-7° 

135-8° 

Benzoyl- 180-3° 

cinchonicine 170-7° 
p-Toluene- 

17-4° 


165-2° 
147-4° 
154-8° 
151-5° 
71° 

9-4° 

— 1968-0° 
— 1881-0° 


The results show some interesting effects. Like sec.-butylamine 
(Pope and Gibson, T., 1912, 101, 1702), cinchonicine has its rota- 
tory power lowered considerably by the introduction of the 
p-toluenesulphonyl group. The introduction of the picryl group 
causes a complete change in the sign of the rotation, and also 
increases the magnitude very considerably. There do not seem to 
be any details of other cases of the effect of the picryl group, and 
it is hoped to examine further this. behaviour. . 

Adopting the electronic theory of molecular structure then, the 
effect of a substitution will be due partly to its disturbance of the 
intramolecular electrical field of force and partly to the mass of the 


M n?-1 
179 70 
238 89 
329 112 
320 116 
310 136 
cinchonicine 
Cinchonicine ... Acetone 0-5160 294 249 75 
pa 2-1136 294 244 96 
is 0-9448 398 322 91 
cinchonicine: ee 2-5280 398 322 89 
p-Toluene- 
sulphonyl- os 0-9404 448 342 117 
cinchonicine ‘ 2-6240 448 354 133 
Picryl- ~ 0-7132 505 361 135 
cinchonicine - _1-2912 505 356 133 
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substituent. If rotatory power is due to vibrating electrons, then 
the relative effect of these two quantities will depend on the value 
of ¢/m for the vibrating electron, and on the magnitudes of the 
changes in mass and intramolecular electrical force brought about 
within the molecule. This second type of change may be deducible 
on lines similar to those used by Fliirscheim in his applications of 
Thiele’s theory of partial valencies, and has already been examined 
to some extent by Hilditch. 


ADDITIONS TO THE LIBRARY. 


I, Donations. 


Gowland, William. The metallurgy of the non-ferrous metals. 

London 1914. pp. xxvii+496. ill. 188. net. (Recd. 17/11/14.) 

From the Author. 

Morgan, J. Livingston R. The elements of physical chemistry. 

5th edition. New York 1914. pp. xv+506. $3.00 net. (Reed. 
5/11/14.) 


From the Publishers : Messrs. John Wiley & Sons. 

Van Nostrand’s Chemical Annual, 1913. A hand-book of useful 
data for analytical, manufacturing, and investigating chemists and 

chemical students. Third issue, revised with addition of new tables 

and a section on stoichiometry, Edited by John C. Olsen and A//red 
Melhado. London 1914. pp. xiv+669. 12s. 6d. net. (Reference.) 

From the Publishers: Messrs. Constable and Co. 


II. By Purchase. 


Griinwald, Julius. The raw materials for the enamel industry and 
their chemical technology. Translated by Herbert H. Hodgson. 
London 1914, pp. xi+225. ill. 8s. 6d. net. (Reod. 18/11/14.) 

Lewkowitsch, Julius. Chemical technology and analysis of oils, fats 
and waxes. 5th edition. Vol. IL., edited by George H. Warburton. 
London 1914. pp. xiv+944. ill. 25s. net. (Reed. 21/10/14.) 

Lyman, Theodore. The spectroscopy of the extreme ultra-violet. 
London 1914. pp. iv+135. ill. 5s. net. (Reed. 18/11/14.) 

Miers, Henry Alexander. Mineralogy. An introduction to the 
scientific study of minerals. London 1902. pp. xviii+584. ill. 
25s. net. (Reed. 21/5/14.) 
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Richmond, Henry Droop. Dairy chemistry. A practical handbook 
for dairy chemists and others having control of dairies. 2nd edition. 
London 1914. pp. xi+434. ill. 15s. net. (Reed, 21/10/14.) 

Rideal, Samuel, and Rideal, Zric Keightley. Water supplies. Their 
purification, filtration and sterilisation. London 1914. pp. xii+274. 
ill. 7s. 6d. net. (Reed. 18/11/14.) 

Rosenhain, Walter. An introduction to the study of physical 
metallurgy. London 1914. pp. xxii+368. ill. 10s, 6d. net. (Reed. 
18/11/14.) 

Searle, A/fred B. Cement, concrete and bricks. London 1913. 
pp. xi+412. ill, 10s. 6d. net. (Reed, 17/5/14.) 

Wahl, André. The manufacture of organic dyestuffs. Authorised 
translation, with additions, by F. W. Atack. London 1914. pp. xiv+ 
338. 5s. net. (Reed. 18/11/14.) 

Whipple, George Chandler. The microscopy of drinking water. 
With a chapter on “The use of the microscope” by John W. W. 
Bunker. 3rd edition. New York 1914. pp. xxi+409. ill. 17s. 
net. (Reed. 17/5/14.) 

Wiesner, Julius von [and others]. Die Rohstoffe des Pflanzen- 
reiches. Versuch einer technischen Rohstofflehre des Pflanzenreiches. 
Vol. I. 3rd edition. Leipzig 1914. pp. x+759. M.25.—. (Reed. 
17/5/14.) 

III. Pamphlets. 

D’Altoff, Alfred Tobiansky. L’industrie de l’azote atmosphérique. 
Paris 1914. pp. 16. 

Le Clere, J. A., and Yoder, P. A. Environmental influences on the 
physical and chemical characteristics of wheat. (From the J. Agric. 
Research, 1914, 1.) 

Pfyl, B. Massanalytische Bestimmung des Phosphate in der Asche 
von Lebensmitteln. (From the Arb. Xais. Gesund., 1914, 47.) 

Sircar, Anukal Chandra. A possible chemical method of distinguish- 
ing between seasoned and unseasoned teak-wood. (From the J. and 
Proc., Asiatic Soc, Bengal, 1912, N.S, 8.) 


At the next Ordinary Scientific Meeting on Thursday, December 
3rd, 1914, at 8.30 p.m., there will be a ballot for the election of 
Fellows, and the following papers will be communicated : 


“A redetermination of the atomic weight of tin.” By H. V. A. 
Briscoe. 
“The isomerism of the oximes. Part VI. »Dimethylaminobenz- 


aldoxime.” By O. L. Brady and F. P. Dunn. 

“ Organo-derivatives of bismuth, Part II. The stability of deriv- 
atives of quinquevalent bismuth.” By F. Challenger and C. F. 
Allpress. 
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CERTIFICATES OF CANDIDATES FOR ELECTION 
AT THE NEXT BALLOT. 


N.B.—The names of those who sign from “ General Knowledge” 
are printed in italics. 

The following Candidates have been proposed for election. A ballot 
will be held on Thursday, December 3rd, 1914. 


Allan, Hugh Logie, 
Rangoon, Burmah. 

Chief Chemist, the Burmah Oil Co., Ltd. Experience with Messrs. 
Tatlock & Thomson, Glasgow; also with Messrs. Wm. Beardmore, 
Parkhead Forge, and the Burmah Oil Co., Ltd., Rangoon. 

Andrew Campbell. Alfred Gordon Salamon. 
R. G. Neilson. W. A. Williams. 
Boverton Redwood. 
Atlas, Henry, 
58, High Street, Dartford, Kent. 

Technological and Manufacturing Chemist. Educated at Grammar 
School, Dartford, and East Ham Technical College. Assist.-Chemist 
under British Portland Cement Mofrs, Ltd.; Manufacturing and 
Technical Chemist at Messrs. Cook & Son, Ltd. (Soap Specialists, 
Bow, London, E.). 

A. E. Dunstan. R. C. Denington. 
C. Jodrell Mansford. A. J. Harvey. 
F. B. Thole. 


Bacon, William, 
Springfield, Springfield Road, New Southgate. 

Analytical and Consulting Chemist of the firm of Messrs. Sindall 
& Bacon. Bachelor of Science with Honours in Chemistry, London 
University. Fellow of the Institute of Chemistry. Member of the 
Society of Public Analysts. Part author with Messrs. Cross and Bevan 
on a paper entitled “ Methylene Chloroamine,” published in the Society’s 
Journal, 

C. F. Cross. A. Chaston Chapman. 
Edward Bevan. Bernard Dyer. 
Otto Hehner. Thos. Macara. 


Bamber, Charles Kelway, 
The Martyrs, Crawley, Sussex. 

Analytical Chemist. Thirty years Assistant to Henry Kelway 
Bamber, 9, Victoria Street, Westminster. Inventor of the Non- 
Encrusting Zincs for Primary Batteries. 

H. K. G. Bamber. Walter J. Cooper. 
J. G. Baxter. A. C. Davis. 
S. G. S. Panisett. 


Banerji, Srish Chandra, 
Cawnpur, India. 

Assistant Agricultural Chemist, Department of Land Records and 
Agriculture, United Provinces, Cawnpur, India. 1904-1907: worked 
as Sugar Chemist with the India Development Limited, Behar, India ; 
since 1907, Assistant Agricultural Chemist, Department of Land Records 
and Agriculture, United Provinces, Cawnpur, India. Joint author of : 
(1) “Sugar Cane at the Partabgarh Experimental Station” (Bulletin 
No. 13. Agricultural Research Institute, Pusa, India). (2) “ Experi- 
ments on the Cultivations of Sugar Cane at the Partabgarh Experimental 
Station, 1909-11” ( Bulletin No. 27, Agricultural Research Institute, Pusa, 
India). (3) “The Efficiency of the Hadi Process of Sugar Manufacture ” 
(Agricultural Journal of India, Vol. V., Part L.). (4) “A Glucoside 
from Tephrosia Purpurea ” (7'ransactions of the Chemical Society, 1910, 
Volume 97). (5) “ Notes on Cane Crushing in the United Provinces ” 
(In Press). 

Jatindranath Sen. Hari Prasad Vidyant. 
Adhor Krishna Bose. Kali Prosonuo Rai. 


Abhayacharan Sanyal. 


Bhattacharje, Durgasanker, 
3, Sitaram Ghose’s Street, Calcutta. 


First Museum Assistant, Geological Survey of India. Late Assistant 
in the Chemical Laboratory of the Bengal Technical Institute. Present 
appointment: Analytical Assistant to John Coggin Brown, Esq., 
M.Se., F.G.S., Assoc, M.I.M.E., in the Geological Survey of India 


Haradhan Ray, 
Kali Prosonuo Rai. 
Adhor Krishna Bose. 


Bowell, Arthur Henry, 
University College, Auckland. 
Lecture Assistant and Demonstrator, University College, Auckland, 
N.Z.: For 30 years Assistant in the Chemical Department, University 
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Laboratory. 

J. N. Rakshit. 

K, B. Seal. 
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College, Auckland. Considerable experience in Analytical Chemistry 
and Chemical Research. 
Fredk. P. Worley. J. 8. Maclaurin. 
F. D’Oyley Mears. J. A. Pond. 
Fred D. Brown. 


Boyd, Alexander John, 
64, Newbattle Terrace, Edinburgh. 

Student. Four years’ experience in Laboratory of City Analyst, 
Edinburgh; Diploma of Heriot-Watt College, Edinburgh; late 
Demonstrator in Heriot-Watt College, Edinburgh ; Intermediate of 
Inst. Chemistry. Desirous of becoming a Fellow of the Society in 
order to keep in touch with recent work and publications, and to avail 
myself of the other advantages of the Society. 

Arthur W. Crossley. Patrick H. Kirkaldy. 
Stanley W. Collins. L. E. Hinkel. 
Herbert Jackson. H. W. Cremer. 


Bradshaw, John, 
Vernon House, Monument Park, Wigan. 

Student of Chemistry (Research). B.Sc. (Hons. Chem.), Victoria 
University of Manchester, 1913; M.Sc. by Research (Organic 
Chemistry), 1914. Joint author of paper to be sent for publication 
to J.C.S. very shortly. 

G. Crewe Chambres. Edward Hope. 
Ch. Weizmann. E. C. Edgar. 
Norman Smith. F, R. Lankshear. 


Brinsley, Frank, 
Berlin Villa, Stellenbosch, South Africa. 

Lecturer in Physical Chemistry. Master of Technical Science 
(M.Sc. Tech.). Late Research Student in the Municipal School of 
Technology, and also Demonstrator in Chemistry in the Faculty of 
Technology, University of Manchester. Lecturer in Physical Chemistry 
in the Victoria College, Stellenbosch (University of the Cape of Good 
Hope). Joint author of : ‘The Dilution Limits of Inflammability of 
some Gaseous Mixtures,” Parts I. and IJ., in the Journal of the 
Chemical Society, July, 1914. 

Edmund Knecht. Stanley J. Peachey. 
E. L. Rhead. F. 8. Sinnatt, 
H. F. Coward. 


Brown, James Meikle, 
176, Carter Knowle Road, Sheffield. 

Science Master in the Central Secondary Schools, Sheffield (and till 
recently, External Lecturer in Chemistry, Sheffield Training College, 
in Domestic Science). Bachelor of Science, London and Sheffield ; 
Fellow of the Linnean Society, London. 

Ernest Clark. 
George Young. 
A. E, Danstan. 


Cresswick, John Arthur, 
“ Cress-Dale,” Villiers St., Bexley, N.S.W. 

Assistant Analyst and Inspector, Explosives Department, Sydney, 
New South Wales, Australia. Five years as Manufacturing Chemist's 
Assistant at Messrs. Elliott Bros., Sydney. One year as Steel Works 
Chemist, Lithgow, N.S.W. Two years as Assistant under Mr. 
Hamlet, F.1.C., Government Analyst. One and a-half years in 
my present position as Assistant Analyst, Explosives Dept. Full 
Certificates and Diplomas in Chemistry, Assaying, Metallurgy and 
Mineralogy, Sydney Technical College, N.S.W. 

Henry G. Smith. W. M. Doherty. 
William M. Hamlet. John C. H. Mingaye. 
8. G. Walton. 


Cunliffe, Harry, 
7, Rinkvale Cottages, Hawick, N.B. 

Analytical Chemist. I received my chemical training at the Royal 
Technical Institute, Salford, 1905-11, after which [ studied in Germany 
for 2 years. I am now Chemist at Turnbull’s, Ltd., Dyers and 
Cleaners, Hawick. Also Chemistry Lecturer at Hawick Higher Grade 
School. 

A. Liebmann. Wo. J. Lewis. 
Christopher Rawson. B. Prentice. 
J. R. Appleyard. 


Ennos, Frederick Raine, 
98, Rectory Road, Stoke Newington, canton N. 

Student. B.A. Cambridge (First Class in Part I and Part II 
[Chemistry] of the Natural Sciences Tripos). B.Sc. (London), First 
Class Honours in Chemistry. During the past year engaged in 
Research work in Chemistry. 

W. J. Pope. — W. H. Mills. 
A. Hutehinson. F. E. E. Lamplough. 
Charles T. Heycock. 
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Ferguson, James, 
“ Langston,” Harpenden, Herts. 

Technical Chemist. Lecturer on Dyeing and Bleaching, University 
College of Wales, Aberystwyth, 1904-5. Technical Representative 
and Bleaching Expert (Na,0,) Castner-Kellner Alkali. Co., Ltd., 
1905-12. At present — in research bleaching and dyeing upon | 
straw and wood. 

A. G. Green. Reginald B. Brown. 
A. G. Perkin, R. R. Tatlock. 
R. T. Thomson. 


Fleck, Alexander, B.Sc., 
Hazelbank, Blenheim Avenue, Stepps, near Glasgow. 

Chemist to the Glasgow and West of Scotland Radium Committee. 
For three years Assistant in Physical Chemistry Department, Glasgow 
University. Papers published: (1) In the Journal of the Chemical 
Society (1910, 9'7, 1773; 1913, 103, 381; 1913, 103, 1052; 1914, 
105, 247). (2) In the Philosophical Magazine (1913, [vi], 25, 710 ; 
1913 [vi], 26, 528). (3) In the Chemical News (1913, Vol. 108, 
p. 178). 


Frederick Soddy. John Ferguson. 


Cecil H. Desch. T. S. Patterson. 
F. Pollock. 


Grinling, George Noel, 
62, Cartwright Gardens, London, W.C. 

Assistant in Government Chemical Laboratories. Associate of the 
Institute of Chemistry ; Associate of University College, Nottingham. 
James J. Dobbie. A. Jamieson Walker. 

Geo. Stubbs. A, G. Francis. 
F. Stanley Kipping. E. Grant Hooper. 
Thos, J. Kirkland, 


Tles, George Cochrane, 
Royal Sussex County Hospital, Brighton. 

Assistant to the “Ralli Memorial” Pathological and Research 
Laboratories. M.D; (Edinburgh), D.P.H. (Ireland), D.T.M. (Liver- 
pool), Student of Analytical Chemistry in connection with Public 
Health Work and, in above laboratories, association with Clinical and 
Physiological Chemistry. 

H. M. Galt. William Jago. 
W. H. Gibson. M. C. Clutterbuck. 


Alfred W. Oke. 


Kaufmann, George von, Junr. 
Christ’s College, Cambridge. 
Student of Chemistry. Scholar of Christ’s College, Oambridge, 
studying for Part II. of the Nat. Sci. Tripos in Chemistry. 
H. E. F. Pracy. W. J. Pope. 
8S. Ruhemann. W. H. Mills. 
H. J. H. Fenton. 


King, George, 
25, Whitmore Road, Small Heath, Birmingham. 

B.Sc. (Birm.), M.Sc. (Birm.). A.I.C. “Chlorination of Iodo- 
phenols,” ete., J.C.S., 1913, 103, 220; “Evolution of Gases from 
Colloidal Solutions,” Part. I., J.C.S., 1913, 1170; “Evolution of 
Gases from Colloidal Solutions,” Part 11, J.C.S., 1914. 

Percy F, Frankland. Frederick Challenger. 
Hamilton McCombie. J. E. Coates. 
Thomas H. Pope. 


Levinstein, Herbert, 
(After Jan. Ist., only.) Newlands, Broughton Park, Manchester. 
Director, Levinstein Limited, Aniline Dye Manufacturers and of 
their intermediate Products. 1898, M.Sc. (Vict.) ; Ph.D. (Ziirich), 1900. 
Various papers published in Berichte (joint); J.S.C.I.; Dyer and 
Colourist Journal. Number of patents English, French, German and 
American relating to Dyestuffs and intermediate products. 
G. T. Morgan. S. Smiles. 
J. ©. Cain. James C. Philip. 
Edmund Knecht. S. J. Peachey. 


Levy, Joseph Frederick, 
26, Compton Terrace, Highbury, N. - 

Assistant Chemist (Private Scientific Laboratory). Three years at 
King’s College, London (as Student), and three years as Assistant in 
the Government Public Health Laboratories, Gibraltar. 

John M. Thomson. Stanley W. Collins. 
Herbert Jackson. L. E. Hinkel. 
Patrick H. Kirkaldy. 


McKee, James Lyttle, 
4, Carrigside, Cork. 

Demonstrator of Chemistry. B.A., R.U.I., with first class honours 
in Chemistry and Physics. Ph.D., Freiburg University, with honours 
in Chemistry, Physics and Mathematics. Andrews Student, 1851 
Exhibition Research Scholar and Honorary Demonstrator, Queen’s 
College, Belfast. Demonstrator of Chemistry in University College, 
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Cork, since Jan. 1914. Publications: 1. “The Effect of Radium on 
the Strength of Threads ” (with Prof. Morton), Nature, January, 1907. 
2. “ An Investigation on certain Properties of Foul Muds,” Included 
in a Parliamentary “ Blue Book” on “ The Pollution of Estuaries and 
Tidal Waters.” 3. :“Stickstoff-und Schwefel-haltige Derivate des 
Dibenzalacetons ’—Speyer and Kaerner, Freiburg. 

A. E. Dixon. F. Stanley Kipping. 

J. Emerson Reynolds. A, W. Stewart. 

E, A. Letts. Theophilus Harper. 


Mellor, Benjamin Stanley, M.Sc. 
42, Hill! Crest View, Leeds. 

Assistant Chemist in +Nobel’s Explosives Works, Ardeer. B.Sc. 
with lst Class ‘Honours in Chemistry, 1913. Research Student in 
Chemistry, 1913-4, in the University of Manchester. 

Harold B. Dixon. William J, Jones, 
Arthur Lapworth. Edward Hope. 
F. R. Lankshear. 


Newland, Alfred Edgar, 
Government University, Peking, China. 
Professor of Chemistry in the Preparatory Department of the 


University. Inter. B.Sc. Lond. Honours Student in Chemistry at 
London University (two years of honours course completed). 
Licentiate of the College of Preceptors: Chemistry, Physics, Maths., 
Theory of Education. Second Science Master, Raines Secondary 
School, Lond., for 7 years. 

James Grainger Hill. Clarence Smith. 

Frank Ernest Thompson. J. T. Hewitt. 

M. P. Applebey. Frank G. Pope. 


Ratcliffe, Henry Cecil, 
24a, Woodside Road, Bowes Park, London, N. 

Analyst and Gas Works Chemist. Three years pupil of F. W. 
Harris Five years Assistant Public Analyst and Gas Chemist, to the 
Burnley Corporation. Four years Chemist and Gas Examiner to the 
Hornsey Gas Company. 

Raymond Ross. F. W. Harris. 
Jno. P. Leather. Ernest G. Gaul. 
S. Ernest Melling. 


Robertson, Joseph Drummond, 
The King’s College, Taunton. 
Schoolmaster (Chemistry Teacher). Ten years’ experience as Science 


Teacher in the Public Schools. Qualified and registered Secondary 
Teacher. Author: “ A Handbook of Chemical Analysis’ for Schools. 
—The Metals and Metalloids. “‘ A Handbook of Chemical Analysis ” 
for Schools.—The Non-Metals and their Acids. Occasional contributor 
to the Educational Press, etc. Assistant Mathematical Master, the 
Blue Schools, Wells, Somerset, 1906-8 ; Assistant Mathematical and 
Science Teacher, Ardingley College, Sussex, 1908-12 ; Chemical Master, 
the King’s College, Taunton, since Sept. 1912. 

Alfred Cooper Fryer. Alex. K. Miller. 

Harry Brindle. Herbert Anderson. 

John Angell. Edward D. Walrond. 


Sen, Rajkumar, M.Sc. 
14/3 Manicktola Street, Calcutta (India). 

Professor of Botany, L.M.S. College, P.O. Bhowanipur, Calcutta. 
(India). Carrying on Researches on the “ Analysis of Soil and Manures.” 
Kali Prosonuo Rai. Santi Pada Chowdry. 

Adhor Krishna Bose. G. D. Hope. 
P. C. Ray. 


Slater, William Kershaw, 
Eastdene, Chamber Road, Shaw, near Oldham. 

Student of Chemistry. B.Sc. (1st Class Hons., Manchester, 1914). 
Have carried out investigation with Prof. Lapworth on the Influence 
of Salts on the Catalytic Action of Water on Esterifications. At present 
engaged in Research Work in Organic Chemistry. 

Arthur Lapworth. James R. Partington. 
Edward Hope. E. C. Edgar. 
Ch. Weizmann. 
Spiers, Henry Michael, 
Caius College, Cambridge. 

Research Student in Biochemistry, B.A., Cambridge (First Class 
Honours in Natural Sciences Tripos, Parts I, and II. [Chemistry]) ; 
B.Sc., London (First Class Honours in Chemistry) ; Research Student 
and late Scholar of Caius College, Cambridge. 

F. G. Hopkins. H. J. H. Fenton. 
W. H. Mills. F. W. Dootson. 
F. E. E. Lamplough. 


Stewart, Alan West, 
29, Westbere Road, West Hampstead, London. 
Demonstrator of Chemistry at the Royal Institute of Public Health, 
London. D.Sc., University of Brussels; Member of the Belgian 
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Chemical Society. Papers published: (1) Action of Ammonium Hydro- 
selenide on Camphor ; (2) A Preparation of Seleniuretted Hydrogen ; 
(3) Laboratory Notes Concerning Water in Butter; (4) On Some 
Dried Milks and Patent Foods ; (5) On Commercial Condensed Milk ; 
(6) Notes on Flour and Bread; (7) Notes on Milk and Milk Products. 
Studied at the Universities of Berlin and Brussels. Author of “A 
Manual of Practical Chemistry for Public Health Students.” Was 
Assistant to Dr. A. J. J. Vand +velde (Pablic Analyst) at Ghent ; Asst. 
Demonstrator of Chemistry for last 5 years at the Royal Institute of 
Public Health, London. 

Alex. Crum Brown. OC. Edwd, Sage. 

H. W. Bywaters. J. H. Johnston. 

William Thomson. C. G. Moor. 

T. P. Parkes. 
Thompson, Mark, 
Queen’s College, Cambridge. 
Student, engaged in Chemical Research. First Class Nat. Sci. Trip. 
Part I. ; Second Class Nat. Sci. Trip., Part IT. (Chemistry). 
W. J. Pope. W. H. Mills. 
C. T. Heycock. F. E. E. Lamplough. 
Crellyn C. Bissett. 
Tower, Olin Freeman, 
Adelbert College, Cleveland, Ohio, U.S.A. 

Professor of Chemistry ; Ph.D. (Leipzig), 1895. Investigations on 
MnO, electrodes ; on Organic Salts of Ni; on Transport Number of 
H,SO,; on Measurements of Vapour Pressure by the Morley Gauge. 
Books: Conductivity of Liquids, 1995 ; Qualitative Analysis, 1909. 

Alan W. C. Menzies. W. H. Ellis. 
W. Lash Miller. V. J. Harding. 
Matthew A. Parker. W. R. Lang. 


Vivian, Hugh, 
25, Sketty Road, Swansea. , : 
Metallurgical and Chemical Engineer. Honours Graduate in 
Metallurgy and Chemistry, Freiburg, Germany (1903-1908). Since 
then with Messrs. Vivian & Sons, Met. and Chem. Engineers, London, 
Swansea, and Port Talbot ; at present General Technical Manager. 
Clarence A. Seyler. W. R. Hodgkinson. 
John W. Bevan. F, W. Harbord. 
W. Everitt. 
Wardle, Arthur Henry, 
Ford House, Leek. 
Senior Partner in the firm of Sir Thomas and Arthur Wardle, Dyers 
and Finishers, For many years in charge of the Chemical Department 
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of the business, An old Student at Leeds under Sir Edward Thorpe, 
and have kept well up-to-date in the science connected with my 
business. 
Rufus D. Pullar. Walter M. Gardner. 
A. G. Perkin. Arthur Smithells. 

H. M. Dawson. 


The following Certificates have been authorised by the Council for 
presentation to ballot under Bye-law I (3): 


George, Ernest, 
Victoria Square, King William’s Town, South Africa. 

Analytical and Research Chemist. Late Science Master to the 
Kroonstad High School, Orange Free State, Late Assistant to Mr. P. 
Edgerton, F.C.S. Bachelor in Arts of Cape University (in Science). 
At present carrying on Research Work on Juices of South African 
Plants. Reason for requiring admission is to be able to submit Papers 
on these Plant Juices to the Society. 

Percy Edgerton. B. A. Posford. 
S. Davenport. 


Hurford, Thomas Clifton, 
Puket, W. Siam. 

Analyst. Present position, Chemist to Tongkah Harbour T.D. Co. 
Referee Assayer to Tongkah Compound. Diploma as Public Analyst, 
the Diploma being conjointly given by the Melbourne Technical 
College (W.M.C.) and the Board of Public Health, Victoria, Australia. 
Experience: The Govt, Beet Sugar Factory, Maffra, Victoria; the 

; Tongkah Harbour Tin Dredging Co., 


Heber Green. 
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